Chronic lead exposure decreases the expression of Huntingtin-associated protein 1 (HAP1) through Repressor element-1 silencing transcription (REST).
Chronic lead (Pb) exposure has been shown to reduce the expression of some synaptic proteins which are involved in vesicular trafficking and affect presynaptic neurotransmitter release. However, the precise mechanisms by Pb impairs neurotransmitter release are still not well defined. In the current study, we aimed to elucidate the changes of Huntingtin-associated protein 1 (HAP1) in Pb exposed rats and PC12 cells models and its molecular mechanism. Repressor element-1 silencing transcription (REST) modulates the expression of genes containing the repressor element 1 (RE-1) cis-regulatory DNA sequence. HAP1 promoter region contains a RE-1 binding motif. We also observed whether Pb exposure regulated the HAP1 transcription level through influencing the expression of REST. Mother rats were exposed to 0.5 and 2 g/L Pb acetate (PbAc) in drinking water from the first day of gestation until postnatal 21 days, then the offspring rats were continued to drink PbAc for 1 year, while the control groups received drinking water. PC12 cells were divided into 3 groups: 0 μM, 1 μM and 100 μM PbAc. The results revealed that Pb levels in blood and brain of Pb exposed groups were significantly higher than that of the control group. The ability of learning and memory in Pb exposed rats was decreased. Pb exposure reduced the expression of HAP1 and increased the REST expression. Silencing REST could reverse the decreasing of HAP1 in Pb exposed PC12 cells. Our findings raise a possibility that the decreasing of HAP1 expression by Pb exposure may affect neurotransmitter release and results in impairments in spatial learning and memory ability.